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@ Biparted wedge locking washer. 

@ A split lock washer for locking a screw connection, includ* 
ing a pin bolt projecting non-rotatably from a substructure 
with a nut screwed onto the pin bolt or a bolt gripping through 
the substructure, has an inner lock washer (1) with friction 
teeth (2) engaging against the substructure and an outer lock 
washer (10) with friction teeth (1 1 ) engaging against the nut or 
the bolt head. The lock washers (10.1) mesh with each other 
along sloping surfaces (4). The sloping surfaces have an angle 
to a plane at right angles to the axis of the screw connection 
such that the lock washers (10,1) are separated from each 
other when the outer washer (10) together with the nut or bolt 
head are rotated relativethe Innerwasher(l) in a direction for 
loosening the connection. For complete loosening of the 
screw connection the screw is elongated only about 10% In 
excess of the elongation it is subjected to for a normally 
tightened connection. The friction teeth (2.11) on the inner 
and the outer washers have a configuration such that they 
achieve a relatively small frictlonal torque against the respec- 
tive substructure nut or boK head, about the axis of the screw 
connection when tightening, but a relatively larger frictlonal 
torque against these parts when loosening the connection. 

The arrangement of substantially single action friction 
teeth (2.11) on the washers (1J0) enables an exactly controll- 
able low tightening torque forthe screw connection, whereby 
elongation of the bolt can be reliably kept within gh^en limKs. 



The corresponding slight slope of the sloping surfaces (4) 
facilitates loosening the connection and reduces the over- 
elongation of the bolt occurring during this operation. 
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TITLE MODIFIED 
see front page 

The present invention r«lat«s tp a split lock washer for 
looking a screw conneotion consisting of a ,^tud , bolt. , 
upstanding from a substructure, with a nut screwed there- 
on, or a bolt upstanding frpa thS; substructure.^ The split 
lock washer has an inner lock washer engaging against the 
substructure with friction teeth and an outer lock washer 
engaging with friction teeth against the nut or ,bolt ■ 
head. The inner and outer lock washers mutually engage 
over step-like, sloping complementary surfaces having., a 
slope with reference to a plane at right angles to th^ 
axis of the screw connection such that the outer lock 
washer is removed axially from the inner lock washer 
under elastic elongation of the bolt during rotjktipn .in 
the loosening dire.ction of the nut or bolt. head. 

A lock washer of this kind is known from the U5 Patent 
3 263 727. The coacting sloping surfaces on the. outer and 
inner look washers form combs or crests of a height such 
that this height exceeds calculated elongation, of. the 
bolt during loading, but falls below permitted elastic 
elongation of the bolt when the conneotion is loosened 
and the crests of the lock washers must pass over each 
other. The lock washers are further provided with 
friction teeth engaging against the substructure and 
against the nut or screw head . These, friction -teeth are 
made as radially symmetrical gripping. teeth with equal 
friction action in both rotational directions about the 
axis of the conneotion. 

The SE Patent 425 684 describes a similar split lock 
washer including an inner and an outer washer which 
engage against each other over sloping step-like surfaces 
and are provided on their faces engaging against the 
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substructure, nut or bolt head with symmetrical friction 
teeth V i.e. teeth working in both directions of rotation 
about the axis of the connection. 

These known split lock washers provide, per se, an 
effective locking action, but have certain deficiencies 
in relation to the possibility of accurately controlling 
the elongation and pretensioning to which the bolt is 
subjected both during fixing and in the final bolted 
connection. In a qualified, highly loaded screw 
connection the bolt is normally pretensioned to about 709^ 
of the material yield point. From the functional aspect 
it is. naturally of great Importance that this 
pretensioning is properly kept. The pretensioning is 
checked on tightening the connection with the aid of a 
so*-called torque spanner which indicates the torque 
exercised on the nut or bolt head, with the necessary 
corrections for friction in the threads and friction 
bet%raen the nut or bolt head and (usually) the outside of 
the outer lock washer. Where necessary, the friction 
between the inner lock washer and the substructure must 
also be taken into account. In the use of known split 
look washers, there is relatively large friction between 
nut (bolt head) and the outer lock washer when the 
connection is tightened. The friction can be so great 
that even the inner washer starts to rotate against the 
substructure. These frictional torques between the 
washers and nut (bolt head) are extremely difficult to 
determine with certainty, since the washers are provided 
with gripping teeth which more or less dig into the 
engaging material surface. 

For the known split lock washer to function 
satisfactorily so that a sufficiently large counter 
locking torque is achieved should the connection tend to 
loosen, the sloping surfaces have previously been made 
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with relatively large slope and height to the crests. 
When the connection is to be loosened intentionally, with 
the inner washer normally retained against the 
substructure while the outer washer accompanies the 
rotation of the nut (bolt head), the bolt will need to be 
elongated to the extent corresponding to the entire crest 
height of the washers, which means that a considerable 

loosening torque must be applied. II the pretensioning of 
"the bolt is greater than calculated, due to the 

difficulty in checking tightening, the bolt may bf 

elongated in excess of the elastic limit, which is not 

desirable. 

The invention has the object of providing a split lock • 
washer for a screw connection of the kind mentioned ia 
the introduction, which is not burdened with the above- 
mentioned disadvantages and enables reliable, controlled 
tightening of the screw conneotion to the desirpd . pret^n- 
sioning of the bolt, a relatively low required torque 
being ensured at the same time for loosening the connec- 
tion with minor further elongation of thf bolt. 

In accordance with the invention this object is achieved 
with the aid of a split look washer having the. charac- 
terizing features disclosed in the accompanying claim 1. 

The implementation of the friction teeth provides a 
singly directed action against the washer engaging sur- 
face. The friction teeth on the inner look washer thus 
prevent the washer from rotating in the loosening direc- 
tion relative the substructure, but do not substantially 
hinder the washer from rotating in the opposite direction 
relative the substructure during tightening. The friction 
teeth on the outer look washer once again preyei:it the nut 
or bolt head from rotating in the loosening direction 
relative the washer but do not substantially hinder the 
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nut or bolt head from rotating in the opposite direction 
relative the washer during tightening. As a result of the 
shape of the friotion teeth there is obtained a 
friotional resistance whioh practically corresponds to 
the friotional resistance for an entirely plain washer 
without friction teeth. 

A lock washer with friction teeth in accordance with the 
invention has surprisingly good gripping action against 
the washer engaging surface, even when the friction teeth 
have snail dimensions. In a preferred embodiment the 
height of the gripping edge of the friction tooth may 
thus amount to merely, 0,1 mm or less. The flat contiguous 
to the gripping edge has a width-*of suitable at least 
0,05 mm with an adjoining slope having an angle less than 
25^ to the plane of the washer. These small gripping 
teeth, with a very shallow one-sided slope cause low 
resistance when the bolt connection is tightened, but due 
to the edge action of the projection they develop a very 
effective resistance between the washer and its 
engagement surface when the bonnection is to be loosened. 

By the small dimensions and shape of the gripping teeth 
it is ensured that the teeth are impressed into respec- 
tive engagement surfaces without difficulty and without 
tearing them. The teeth take up an insignficant part of 
the engagement surface of the washer, which is thus 
effectively utilized as engagement surface for the bolt 
connection. 

{ *•• • ' *-•'. ••• 

With the lock washer of the kind in question the sloping 
surfaces of the washer must necessarily have a larger 
slope angle than the lead angle of the bolt connection. 
Since the slope of the sloping surfaces of the lock 
washer in acqordance with the invention only result in an 
elongation of the bolt which is less than about 10% of 
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the bolt elongation for a tightened connection, the slope 
of the sloping surfaces can be limited in the invention 
so that the slope angle in a preferred embodiment does 
not exceed the lead angle by more than a maximum of '50% 
and usually less than this value. 

To ensure particularly good friction between the inner 
lock washer and the substructure in the loosening * 
direction, it may be suitable to make this washer with an 
increased diameter and correspondingly increased length 
of the friction teeth. The friction teeth are thus given 
a better opportunity to grip into the substructure. This 
increased .gripping action is associated with the friction 
teeth in accordance with the invention being impressed 
into the substructure to work against it with a certain 
amount of edge action. On the outer washer a correspon- 
ding increase of the diameter, and thus the length of the 
friction, teeth , is not usually possible since the 
diameter of the nut or bolt head set a limit in this 
case. 

In a suitable combination of an inner and outer lock 
washer with different diameters for the frictional sur- 
faces, the inner and the outer lock washer can commonly 
be defined by a conical surface converging from the 
underside of the inner washer. 

So that associated outer and inner washer will always 
accompany each other, the outer washer can have a conical 
circumference, which is enclosed with .clearance by an 
annular flange projecting from the inner washer, so that 
the washers can be separated to a certain degree for 
allowing the crests to pass each other. 

Alternatively, the washers can be kept together with the 
aid of an elastic, adhesive material applied to the • 
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sloping surfacesi whereby the assembled split lock washer 
is always available as a complete unit. 

The friction teeth are preferably disposed on the sxde 
of the lock washer opposite to the sloping surfaces, and 
approximately halfway between the crests of the slopes, 
v^ich gives a suitable material distribution in the 
washer and thereby lessens the risk for crack formation 
during its heat treatment. The number of. friction teeth 
can be equal to, or less than, the number of crests on 
the washer, since a limited number of friction teeth also 
gives sufficient gripping action between the washer and 
its engaging surfaces in many cases. 

The invention is described below in the form of an 
embodiment and with reference to the accompanying 
drawings, on which 

Figure 1. is a perspective view of , an outer lock washer 
with single action friction teeth in accordance with the 
invention, 

Figure 2 is a partial side view of an outer lock washer 

to a larger scale showing the contours of a friction 

tooth and a crest with its sloping surface, 

Figure 3 is a perspective view of an inner lock washer 

with single action friction teeth in accordance with the 

invention. 

Figure 4 is a partial side view to a larger scale of the 
last-mentioned washer illustrating the contours of a 
friction tooth and a crest with its sloping surface, 
Figure S is a side view of the complete split lock washer 
with an inner and an outer washer with some sloping sur- 
faces in mesh, and with an adhesive layer bet%^en the 
sloping surfaces. 

Figure 6 is a schematic development of the circumference 
of the split. washer with respective sloping surfaces in 
direct engagement against each other. 
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Figure 7 is an axial partial section through a further 
embodiment of the split lock washer, 

Figure 8 is an axial partial section through a further 
alternative embodiment of the split lock washer, 
Figure 9 is a partial plan view of the inner washer with 
radial friction teeth. 

Figure 10 is a partial plan view of the outer washer with 
radial friction teeth. 

The split lock washer in accordance with the invention 
has an outer lock washer 10 engaging against the under- 
side of the nut or bolt head of the screw connection, and 
an inner lock washer 1 engaging against the fixed sub- 
structure of the connection (Figures 1 and 3) . The 
washers 1 and 10 have the same outside diameters , and are 
both provided with a central hole 6 of the same diameter 
in both washers. Both washers are provided with crests 3* 
having ^weakly sloping crest surfaces 4 and forward crest 
walls 5 forming complemental surfaces of the washers when 
they are assembled together. In an assembled condition 
the washers are placed about a threaded member going 
through the central opening, this member engaging the 
substructure against which the inner washer 1 is in 
contact. The member nay be a stud bolt projecting from 
the substructure, which in the present connection is 
regarded as unrotatable relative the substructure, or a 
bolt passing through the substructure. The bolt head, or 
nut threaded onto the outer end of the stud bolt, engages 
against the outside of the outer washer: .10. in an 
assembled condition. 

The inner look washer 1 is provided with crests 3 with 
sloping surfaces 4 and forward crest walls 5. On its side 
facing towards the substructure the washer has substan- 
tially radial friction teeth 2. As will be seen from 
Figure 4 these friction teeth are one-sided, i.e. the 
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teeth exercise strong frictional action in one rotational 
direction of the washer against its engagement surface 
and a week frictional action in the opposite direction. 
For this purpose the teeth in the contour illustrated in 
Figure 4 have a gripping edge 2.1 directed towards the 
substructure. The gripping edge prevents rotation of the 
washer relative the substructure when the nut or bolt 
head tend to rotate in the loosening direction (the arrow 
u in Figure 9). Away from its gripping edge, the friction 
tooth merges via a flat portion 2.3 and a slope 2.2 into 
the outside of the washer engaging against the 
substructure. 

The outer washer 10 is, like the inner one, provided with 
crests 3 with sloping surfaces 4 and forward crest walls 
5 complementary to those on the washer 1. On its side 
facing towards the underside of the nut or bolt head of 
the scre^^ connection, the washer has substantially radial 
friction teeth 11. As will be seen from Figure 2, these 
friction teeth are one-sided, i.e. in one rotational 
direction of the washer the teeth exert large frictional 
action against its engaging surfaoe« and a weak 
frictional action in the opposite direction^ For this 
purpose the teeth have, like the friction teeth on the 
inner washer, a contour according to Figure 2 with a 
gripping edge 11.1 meeting and digging into the engage- 
ment surface of the nut (bolt head) when the latter 
rotates in a direction for loosening the connection (the. 
arrow u in Figures 1 and 10). Away from its gripping edge 
the friction tooth merges via a flat portion 11.3 and a 
slope 11.2 into the outside of the washer 10. 

Friction teeth with the contour described above have been 
found to have very good gripping action even when the 
contour has very small dimensions. The height of the 
projecting shoulder at the gripping edge 2.1;11.1 thus 
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does not need to exceed Q|l mm. The flat 2,3; 11.3 is 
then given a widht of suitably at least 0,05 mm, while 
the slope 2.2; 11.2 merging with the flat has a shallow 
angle not exceeding 25^ with the plane of the washer* In 
a suitable practical embodiment, the height of the 
gripping edge may be 0,1 mm, the width of the flat 0,2 mm 
and the angle of the slope 15^. Such a washer gives very 
low friction against the washer engagement surface when 
tightening, but effectively grips the engagement surface 
when the connection is loosened by applyi^ng a torque to 
the nut or bolt head. Due to the relatively . small slope 
of the washer sloping surfaces 4 and corresponding small 
height h of the crests (Figure 6), corresponding to a 
further -elongation of the bolt- not ■ exceeding about 10% of 
its elongation for a tightened connection, the screw 
connection can be loosened relatively easily without the 
bolt being subjected to risky elongation, as will be 
described in detail below. 

Digging of the gripping teeth into the surfaces engaging 
the washer when tightening the connection is avoided by 
their shape. On the other hand, the teeth grip the 
respective engagement surface sufficiently strongly to 
retain the inner washer against the substructure and the 
outer washer against the nut or bolt head, and to 
transfer the relatively limited loosening torque between 
the washer and engagement surface when the connection is 
to be intentionally loosened, without the washer then 
tending to tear up the engagement surface on the sub- 
structure, nut or bolt head. 

A limited number of gripping teeth also gives the neces- 
sary gripping action, the tooth contour in its entirety 
thus being impressed into the associated engagement sur- 
face without difficulty, so that the flat surface of the 
washer between the gripping teeth will in its entirety 



i 



-10 



0131556 



serve as an effective support surface against the sub- 
structure and nut or bolt head. 

As will be seen from Figures 1-4, the crests on one /side 
of the washer are shifted relative the friction teeth on 
the opposite side of the washer so that a friction tooth 
is approxiraately halfway between tvro crests. This dis- 
position of crests and friction teeth is particularly 
advantageous from the aspect of reducing the risk of 
crack fornation in the washer, since possible stress 
concentrations, wil 1 be more evenly distributed over both 
sides of it. 

As illustrated, the lock washer can have an equal number 
of crests and friction teeth on each part washer.. It may 
also be advantageous to provide the washer with a lesser 
nunber of friction teeth than crests, whereby the 
friotioa against the substructure and nut <bolt h^ad) can 
be further reduced during tightening. In this case as 
well, the friction teeth are placed so -that each tooth 
will approximately lie between two crests. 

The general function of the lock washers with crests 3 is 
known. Uhen tightening the screw connection the forward 
crest walls 5 on the respective washers meet each other 
and the split washer unit functions as an entity. The 
friction surfaces respectively engage against the sub- 
structure and nut (bolt head) to retain it in' a locked 
position. Depending on the implementation of the friction 
surfaces there will be more or less appreciable 
impressions on the nut (bolt head) and substructure. The 
object is in principle to retain the inner and the outer 
washer against the respective friction engagement sur- . 
face. The tendency of the nut (bolt head) to loosen is 
counteracted by increased engagement force between the 
crest walls 5' when the outer washer rotates with accompa- 
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nying elongation of the bolt. As long as the elongation 
of the bolt does not exceed the crest height h, the nut 
(bolt head) with accompanying outer washer cannot rotate 
so far that the connection is loosened. In order to' 
intentionally loosen the connection, a sufficiently large 
torque is applied to the nut (bolt head) which allows the 
crests to pass each other while the bolt is elastically 
elongated. The resulting elongation of the bolt corre- 
sponds to said value h decreased by the portion of the 
thread pitch corresponding to the amount the bolt has 
rotated and by a certain permanent deformation of the 
crest. 

Figure 5 illustrates the split lock washer in accordance 
with the invention in a side view. The inner and outer 
washers are in this case provided with a larger number of 
crest walls 5 than those on Figures 1 and 3, but are 
otherwise implemented alike. The outer washer 10 is 
provided with single action friction teeth 11 and the 
inner washer 1 is similarly provided with single action 
friction teeth 2. The washers 1 and 10 are kept together 
in this case with the aid of an adhesive material 19, 
which is applied to the sloping surfaces 4, whereby the 
washers form a cohesive unit. The adhesive material 
suitably has such properties that the sloping surfaces 
are allowed to slide against each other. 

Figure 6 illustrates a schematic development of a part of 
the circumsf erence of the meshing washers 1,10 with the 
respective crests completely meshing y/ith each other 
without clearance. The angle of the sloping surfaces 4 
with a plane 0-0 at right angles to the axis of the 
connection is given with the angle of slope while the 
crest height is denoted by h« For the washer to have 
locking actipn the angle <^ must be greater than the lead 
angle of the bolt thread. Furthermore, the crest height h 
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must usually be greater than the axial elongation to 
which the bolt is subjected by its working load. As 
already mentioned « the bolt is usually pretensioned to an 
elongation corresponding to 70X of the bolt elongation 
resulting in permanent set. It is a desire that said 
pretension or corresponding elongation shall be kept with 
reasonable certainty and that on loosening the connec- 
tion the bolt is elongated as little as possible. Rela- 
tively large margins have previously been reckoned with 
relating to the angle cc as well as the crest height h to 
ensure required locking. It has now been surprisingly 
found that satisfactory locking is obtained when the 
angle 0^ only insignificantly exceeds the lead angle. of 
the bolt, and the crest height h is such that it only 
gives rise to a further elongation of about 10% when the 
connection is loosened. Crest sloping surfaces with such 
an action have the large advantage that the screw connec- 
tion can be relatively easily loosened without the bolt 
being subjected to risky elongation. The angle normally 
only needs to exceed the lead angle of the bolt by a 
couple of tens of degrees, and a 50% increase in degrees 
in comparision with the lead angle can be set as comfor- 
table upper limit. 

By the combination of single action friction teeth on the 
washers and crests on them with a slope and crest height 
such that about 10% over-elongation of the bolt is ob- 
tained on loosening, there is achieved a split lock 
washer with the possibility of accurately controllable 
pretension of the bolt, simple looserUng of the connec- 
tion under the development of a relatively small torque 
and minor over-elongation of the bolt during loosening. 

Trials carried out show that an outer washer with the 
friction teeth in accordance with the invention has app- 
roximately the same frictional action against the nut 
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(bolt head) as a flat washer in the tightening direction, 
while the friction action in the opposite direction is 
considerably larger. This applies correspondingly 
to the inner washer as well. 

For ensuring in practice that outer and inner washers are 
always combined into a unit it is suitable that the pair 
of washers are kept together beforehand, although in such 
a way that the washers can rotate relative each other. 
With this object, an adhesive material 19 on the sloping 
surfaces 4 can be used for rotatably connecting the 
washers to each other. The material can suitably have a 
certain amount of lubrication action to reduce the mutual 
friction of the sloping surfaces when loosening the 
connection. Figures 5 and 7 illustrate such an embodiment 
where the inner and the outer washer are kept together 
with the aid of an adhesive material 19 according to the 
above. ^ 

With a corresponding aim, the outer and inner washers can 
be attached to each other as illustrated in Figure 8. In 
this case the edge surface 16 of the outer washer 10 
converges outwardly and the surface 16 is surrounded by a 
flange 17 extending from the inner washer at the same 
slope as the edge surface 16 with a given clearance 18 
therebetween. The clearance is such that the washers can 
be separated sufficiently for allowing the crests 3 to 
pass over .each other, possibly with a small outward 
flexing of the flange 17. 

To improve the grip of the. inner washer against the sub- 
structure it can be advantageous to increase the diameter 
of its engagement surface and thereby the length of the 
friction teeth. Experience has shown that the gripping 
ability of the teeth against the substructure for the 
same total bearing pressure increases when the teeth have 
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a greater length. The friotional force or gripping force 
betii^en the washer and substructure thus does not corre«* 
spond to the friotional force usually counted on between 
two relatively smooth engagement surfaces. The reason for 
the demonstrated increased gripping action appears to be 
associated with that the friction teeth in accordance 
with the invention are impressed into the substructure 
and work against it with a certain edge action. A corre- 
spending increase of the diameter or length of the fric- 
tion teeth on the outer washer is usually not justified « 
taking into account the usually limited diameter of nut 
or bolt head. 

A suitable embodiment of a split lock washer with 
increased diameter of the inner washer is illustrated in 
Figure 7. The circumference of both washers is limited by 
a conical surface 15 converging from the underside of the 
inner washer with an angle ^ to the axis of the 
connection. As previously mentioned with reference to 
this Figure, both washers are kept together with the aid 
of an adhesive material 19. 

Figures 9 and 10 illustrate in partial plan view the 
arrangement of friction teeth on the inner washer 1 and 
the outer washer 10. The friction teeth extend substan- 
tially radially towards the axis of the connection. The 
rotational direction of the nut (bolt head) on the 
Figures is denoted by the arrow t for tightening and by 
the arrow u for loosening. The washer oh Figurie 9 is- seen 
from its side facing towards the substructure, while the 
washer in Figure 10 is seen from the outside. It will be 
seen from Figure 9 that the inner washer 1 is acted on 
during tightening in a direction such that the slope 2.2 
on the friction teeth meets the substructure, while on 
the other hand the gripping edge 2.1 meets the substruc- 
ture and digs into it when the washer is caused to rotate 
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in the loosening direction. It will further be seen from 
Figure 10 that the nut (bolt head) meets the slope 11.2 
of the friction teeth of the washer 10 during tightening, 
while the gripping edge 11.1 of the teeth meet the ' 
engagement surface of the nut (bolt head) when it. is 
rotated in the loosening direction, so that the moveinent 
in this direction is hindered. 

In the above description, the split lock washer is 
disposed for locking a nut on a stud bolt projecting non- 
rotatably from a substructure or a* bolt projecting from 
the substructure. It will be understood that the split 
lock washer can be used in any way. for locking a screw 
connection, including a screw with a head which extends 
in a free hole through two or more associated parts and a 
nut screwed onto the thread 'of the screw. The split lock 
washer can for example be disposed to lock both bolt head 
and nut against the respective substructure, or solely 
the nut against its substructure, in which case the bolt 
head is locked against the substructure in some other 
way. 
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I. A split lock washer for locking a screw connection, 
consisting ol a stud bolt projecting non-rotatably from 
a substructure with a nut screwed onto the stud or by a 
bolt gripping through the substructure, including an 
inner lock washer (1) engaging against the substructure 
and an outer lock washer (10) engaging against the nut/ 
bolt head, each washer having approximately radial fric- 
tion teeth <2.11) which are unsymmetrical in the peri- 
pheral direction of the washer, said inner and outer lock 
washers neshing with each other along sloping oomplenen- 
tary surfaces (4) with a slope (of) to a plane <0-0> at 
right angles to the axis of the screw connection such 
that the outer lock washer (10) during rotation in the 
loosening direction of the nut/bolt head, during loose- 
ning of the connection by applying a torque to the nut/ 
bolt head, is removed axi^Uy from the inner look washer 
(1) during elastic elongation of the bolt, 
characterized in that the friction teeth 
(2.11) on the inner (1) and the outer (10) lock washer 
have gripping edges (2.1 | 11.1) directed respectively 
towards the substructure and nut/ bo It head such that on 
engagement against the bearing surface formed by the 
substructure or nut/bolt head said edges prevent the 
washer from rotating in the loosening direction relative 
the bearing surface, but do not substantially hinder the 
washer in such engagement from rotating in the opposite 
direction relative the bearing surface during tightening 
the Bolt connection, the friction teeth (2.11) having a 
flat (2.3j 11.3) starting from the gripping edge (2.1; 

II. 1), with a slope (2.2; 11.2) merging into the flat 
and having a slight angle to the plane (0-0) of the 
washer, and a wall from the gripping edge to the washer 
substantially perpendicular to the washer, said slope 
meeting the bearing surface in the tightening direction 
while the wall meets the bearing surface in the loosening 
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direction, and that for completely loosening the connec- 
tion the slope of the crest sloping surfaces (4> 
cause elongation of the bolt not exceeding about 10% of 
its elongation for a tightened connection. 

2. Split lock washer as claimed in claim 1, 
characterized in that the height of the wall 
to the gripping edge (2.1| 11.1) does not exceed 6,1 mm 
and that the flat (2.3; 11.3) has a width of at least 
0,05 mm and that the slope (2.2; 11.2) has an angle of 

at most 25% to the plane of the washer. 

3. Split lock washer as claimed in claim 1 and olaini 2, 
characterized in that the washer (1.10) is 
defined between the gripping teeth by a flat bearing 
surface at right angles to the axis of the screw connec- 
tion, said surface substantially forming the washer 
bearing surface against the nut/bolt head in a loaded 
screw connection. . . > 

4. Split lock washer as claimed in claim 1, 
characterized in that the angie («) of the 
sloping surfaces (4) is maximally 50% greater than the 
lead angle of the thread in the screw connection. 

5. Split lock washer as claimed in claims 1-3,"' 
characterized in that the inner lock washer 
(1) has a greater outside diameter and corresponding 
greater length of the jf riction teeth than the oiiiter lock 
washer (10) . , • . ^ v 

6. Split lock washer as claimed in claim 5, 
characterized in that the inner (O and 
outer (10) lock washers are commonly defined by a conical 
surface (15) converging from the underside of the inner 
washer. 
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7. Split lock washer as claimed in claim 5, 
characterized in that the edge surface of 
the outer lock washer (10) converges conioally from'the 
inner lock washer (1) and is surrounded by a conical 
angular flange (17) departing from the inner lock washer, 
there being a radial clearance (18) between the flange 
(17) and the outer lock washer (10) for allowing limited 
axial separation of the washers (1,1.0). 

8. Split lock washer as claimed in claim 1, 
characterized in that the outer (10) and the 
inner (1> lock washers are kept together conventionally 
with the aid of an elastic, adhesive material (19) 
applied to the sloping surfaces (4), and which allows the 
washers to rotate relative each other. 

?• Split lock washer as claimed in any of the preceeding 
claims, characterized in that the friction 
teeth (2.11) of the inner (1) and the outer (10) look 
washer are situated on the side of the respective washer 
opposite to that of the crests (3) and approximately 
halfway between said crests. 

10. Split look washer as claimed in claim 9, 
characterized in that the number of friction 
teeth (2.11) on the inner (1) and the outer (10) lock 
washer are equal to the number of crests (3) in the 
washer. 

• 

11. Split look washer as claimed in claim 9, 
characterized in that the number of friction 
teeth (2.11) on the inner (1) and the outer (10) look 
washer is less than the number of crests (3) in the 
washer. 
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